Overview: the prevalence of comorbid mood disorders and substance use disorders
===============================================================================

Affective disorders and substance use disorders (SUDs) are highly prevalent in the general population, and their co-occurrence is common.^[@ref1]-[@ref7]^ In general, comorbid SUDs are associated with a significantly worse course of illness in both major depressive disorder (MDD)^[@ref8]^ and bipolar disorder,^[@ref9]^ each of which is known to be among the leading causes of global burden of disease.^[@ref10]^ Long recognized clinically, the high prevalence of SUDs in those with mood disorders has been confirmed over the past 25 years in three large epidemiologic studies: the Epidemiologic Catchment Area (ECA) study,^[@ref11]^ the National Comorbidity Study (NCS),^[@ref12]^ and the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC).^[@ref1]-[@ref3]^ Of these, the NESARC survey provides the most comprehensive, up-to-date data on psychiatric comorbidity. Whereas the ECA (n=20 291) and NCS (n=8098) surveys were based on *DSM-III* and *DSM-III-R* criteria, respectively, and did not measure substance dependence as a syndrome,^[@ref2]^ data from NESARC (n=43 093) indicate that the 12-month prevalence of *DSM-IV* independent mood disorders in the US population was 9.21% (12-month and lifetime prevalence of major depressive disorder \[MDD\] were 5.28% and 13.28%, respectively, whereas 12-month and lifetime prevalence of bipolar disorder were 2.0% and 3.3%)^[@ref1],[@ref12]^ and the rate of *DSM-IV* substance use disorders in the previous 12 months was 9.35%.^[@ref1]^ As in the ECA and NCS studies, the NESARC study found significant co-occurrence of mood disorders and SUDs whether considered in terms of lifetime or 12-month prevalence.^[@ref1]^"^[@ref3]^ Among respondents with lifetime MDD, over 40% had an alcohol use disorder; 21% had a history of alcohol dependence, roughly 2-fold the rate in those without MDD. Among those with MDD in the prior 12 months, more than 14% had an alcohol use disorder, and 8.2% met criteria for alcohol dependence.^[@ref2]^ Similarly, among respondents with a past-year SUD, roughly 19.7% had at least one independent mood disorder during the same 12-month period.^[@ref1]^ Comorbid SUDs were particularly high in respondents with bipolar disorder, consistent with the ECA and NCS studies, both of which identified bipolar disorder as the Axis I diagnosis most associated with a co-occurring SUD.^[@ref11],[@ref12]^

Two additional findings from NESARC were noteworthy for their diagnostic and treatment implications. First, fewer than 1% of individuals meeting criteria for a mood disorder in NESARC were classified as having substance-induced mood disorder (SIMD), a disturbance of mood that was exclusively attributable to substance use or withdrawal rather than an exacerbation of underlying MDD or bipolar disorder.^[@ref1]^ This result supported an earlier finding from the 1992 National Longitudinal Alcohol Epidemiologic Survey indicating that *prior, but not current* alcohol dependence increased the risk of current MDD more than 4-fold.^[@ref13]^ These results from two separate general population samples contradict previous data, acquired from almost 3000 treated alcohol-dependent subjects and their relatives, that had suggested that a significant proportion of mood disorder diagnoses were largely attributable to alcohol-induced affective symptoms.^[@ref14]^ Second, importantly, the proportion of respondents with independent mood disorders was significantly higher in treatment-seeking persons than in the overall sample. Specifically, among respondents with *DSM-IV* SUDs who sought substance abuse treatment in the past 12 months, the 12-month prevalence of co-occurring independent mood disorders was over 40%.^[@ref1]^

The clinical implications of these findings from NESARC and earlier epidemiologic studies are clear and important. Independent mood disorders are common in individuals who use alcohol and drugs, especially in those seeking substance abuse treatment, and in many individuals the mood disturbance cannot be attributed to the acute effects of substance use or withdrawal. These results indicate that clinicians in addiction treatment settings must address co-occurring mood disorders, just as clinicians in primary care and mental health settings should assess for SUDs. This suggestion, however, does not mitigate the difficulty of differentiating between a substance-induced comorbid state vs two independent but exacerbating conditions in the assessment of the dual-diagnosis patient. Further, the findings from NESARC suggest that treatment *should not be withheld* from substance-dependent individuals whose independent mood disorders are in remission on the assumption that mood symptoms are, or were, attributable to intoxication or withdrawal and thus must have resolved with abstinence.^[@ref1],[@ref2]^ The present review will further address these clinical implications separately with regard to their significance for diagnosis, course of illness and prognosis, as well as treatment. It is not intended to systematically compile and compare all literature on various SUDs (eg, alcohol use disorders vs cocaine, opioid, sedative, or cannabis use disorders), but rather will instead focus on current knowledge gaps and opportunities for advancement of research priorities, as well as improvement of clinical care as they pertain to assessment and treatment of mood disorders in the context of comorbid substance abuse.

Diagnostic challenges
=====================

Controversy regarding diagnosis has been a persistent impediment to progress in understanding the relationships between mood disorders and SUDs. Given the absence of validated clinical biomarkers for either MDD or bipolar disorders,^[@ref15]^ misdiagnosis of mood disturbance in the context of active substance abuse is a legitimate concern. It has long been appreciated that affective symptoms are common in substance-dependent patients in treatment but often change or resolve over time with lengthening abstinence.^[@ref16],[@ref17]^ This observation, as well as the fact that intoxication and/or withdrawal from alcohol and other drugs of abuse can induce states that mimic symptoms of independent mood disorders^[@ref18],[@ref19]^ complicate the diagnosis of MDD and bipolar disorders in patients with SUDs who are actively abusing substances at the time of assessment. Consequently, the importance of distinguishing independent (primary) mood disorders from substance-induced (secondary) mood disorders has long been emphasized^[@ref19]^ as both over- and underdiagnosis of mood disorders have been shown to occur in patients with SUDs.^[@ref20],[@ref21]^

A traditional approach to the diagnostic dilemma is to withhold pharmacologic treatment for depression for a period of time after abstinence is established in order to determine whether, and to what extent, mood symptoms are attributable to substance use. By convention, treatment delay is often at least 1 month, consistent with the *DSM-IV* course specifier for early full remission from substance dependence and as described in Criterion C for Substance-Induced Mood Disorder in *DSM-IV.^[@ref22]^* Unfortunately, delaying treatment for mood symptoms can be problematic for a number of reasons. First, patients may be unable to establish or sustain abstinence for a month or longer. In the case of substances like alcohol or benzodiazepines, establishing abstinence may require medically managed inpatient detoxification due to potentially life- threatening withdrawal. While this generally requires only a relatively short time in acute care settings depending on the complexity of withdrawal, after discharge patients often return to their home environment where the risk of relapse in the first 30 days is high. For instance, Kiefer and colleagues found that following inpatient detoxification (typically much longer in Europe than in the US), 65% of untreated subjects had consumed alcohol and 50% had returned to heavy drinking within 2 weeks of discharge.^[@ref23]^ Patients with untreated depression are at higher risk to return to drinking or drug use and tend to do so more quickly.

In a cohort of patients hospitalized for alcohol dependence who were followed monthly for 1 year after discharge, Greenfield and colleagues found that a diagnosis of major depression at inpatient treatment entry was associated with a shorter time to first drink (38 days vs 125 days) as well as a shorter time to full relapse (41 days vs 150 days) compared with patients without major depression at admission.^[@ref24]^ Furthermore, depressed alcohol-dependent subjects who were discharged without antidepressants were likelier to return to drinking than were their antidepressant-treated counterparts. Whereas virtually all depressed subjects discharged without antidepressants had relapsed in the first 100 days after discharge, 20% of those depressed subjects discharged on antidepressants remained abstinent at 1 year.^[@ref24]^ Interestingly, no statistically significant differences were found in time to first drink or relapse in depressed subjects who were initially classified as having independent MDD vs those classified as having substance-induced depression.^[@ref24]^ Similarly, Hasin and colleagues followed 250 impatients with cocaine, heroin, or alcohol dependence at 6, 12, and 18 months after discharge from index hospitalization, roughly 60% of whom were diagnosed with co-occurring depression. Depressed patients were retrospectively classified into three subgroups: those with premorbid MDD prior to the development of substance dependence, those meeting criteria for MDD during sustained abstinence during follow-up, or those considered to have exclusively substance-induced depression.^[@ref25]^ The subjects with premorbid MDD or substance-induced depression were significantly more likely to meet criteria for substance dependence during the follow-up period. Of the patients (n=133) who did not use any substances for at least 26 consecutive weeks, those who experienced a major depressive episode during this time were subsequently three times as likely to relapse into dependence during the follow-up period.^[@ref25]^ Given these findings, it is especially concerning that substance-dependent patients with a history of major depressive episode (s) are significantly likelier to have attempted suicide regardless of whether the depression first occurred before or during substance use.^[@ref26]^ These data underscore the importance of collecting a comprehensive psychiatric history that addresses relative onset of mood symptoms and substance abuse in all patients with SUDs, and also suggests that caution is warranted in withholding or delaying treatment in these patients.

Conversely, many people who have underlying alcohol and other substance use disorders present to primary care and/or mental health professionals with complaints of depression, anxiety, and insomnia. Here again a good history of alcohol and substance use is crucial but, as most clinicians recognize, many patients will not provide accurate information regarding the drinking and substance use, reducing diagnostic accuracy. Fortunately, in this case, laboratory tests including urine drug screens and urine/serum biomarkers of alcohol use can be helpful in establishing the appropriate diagnosis. While this is beyond the scope of this review, suffice it to say that there are three tests available that are useful to establish any recent alcohol use (urinary ethylglucuronide \[EtG\]), moderate to heavy use (phosphatidyl ethanol), and heavy harmful use,(carbohydrate deficient transferrin \[%CDT\]). Readers are referred to a salient review of this topic by Litten and colleagues.^[@ref27]^ In addition to these laboratory aids, clinicians should be suspicious of alcohol or drug abuse underlying psychiatric complaints when: (i) there is a past history of substance abuse; (ii) there is a family history of substance abuse; (iii) there are co-occurring or past medical disorders associated with alcohol or substance abuse (eg, GI conditions, trauma, HIV, HCV, macrocytic anemia, high uric acid, smoking); (iv) there are chronic pain complaints; (v) multiple relationship problems; (vi) numerous job changes; (vii) legal difficulties such as DUIs, public intoxication charges, and assault arrests including domestic violence.

Course of illness and prognosis
===============================

The interrelationships of diagnosis, prevalence, illness course, and treatment are fundamental to all medical practice but are especially important in the realm of psychiatric comorbidity. Accurate diagnosis is essential to understanding a given individual\'s prognosis as well as for formulating a treatment plan. Conversely, understanding the natural history of a given disease, and its likely responsiveness to treatment, may aid in diagnosing it accurately as individuals with the disorder(s) are longitudinally monitored and treated over time. For example, given the high prevalence of both depression and SUDs, it is reasonable to expect high rates of mood episodes that are attributable primarily or exclusively to substance use and that do not recur unless active substance use is resumed. However, this has not been found to be universal in either clinical samples^[@ref28],[@ref29]^ or in epidemiologic studies.^[@ref1],[@ref30]^ For instance, Ramsey et al found that over 25% of treatment-seeking alcoholics first diagnosed with SIMD at baseline were reclassified as having MDD over the following year of follow-up.^[@ref28]^ Similarly, in inpatients with alcohol, cocaine, or opioid dependence followed for 1 year after discharge, Nunes and colleagues reported that 57% met *DSM-IV* criteria for a major depressive episode.^[@ref29]^ Whereas 51% of the sample had initially been classified as having SIMD at admission, only 14% of depressed patients were classified as having SIMD at follow-up. Patients initially classified as having substance-induced depression at baseline were equally likely to have a major depressive episode during follow-up compared with those initially classified as having MDD; in the group of depressed patients as a whole, the mean number of weeks spent depressed over 12 months was 25.6 (SD 15.3).^[@ref29]^ Recent analysis of data from Wave 2 of NESARC, conducted approximately 3 years after the original survey, has allowed this question to be addressed in a nonclinical sample of over 2000 respondents who met lifetime criteria for MDD and SUD at Wave 1. Of the 106 respondents classified as having SIMD in Wave 1 (only 0.26% of depressed respondents with SUDs), 88 were resurveyed in Wave 2; of these, 95% of those who had experienced a depressive episode between Waves 1 and 2 were reclassified as having MDD.^[@ref31]^

In the case of bipolar disorders and comorbid SUDs, the situation is particularly complex because: (i) the mood and substance illnesses are likely to exert bidirectional influences on each other; and (ii) they rarely occur alone in the individual patient in the absence of other comorbid psychiatric conditions, any of which may contribute to illness severity. For example, in bipolar disorder comorbid SUDs are associated with early age of onset,^[@ref32]^ high rates of smoking,^[@ref33]^ and frequent co-occurrence of anxiety disorders,^[@ref34]-[@ref37]^ attention deficit/hyperactivity disorder,^[@ref38]^ and personality disorders,^[@ref39]^ each of which is associated with a more severe course of affective illness. Accordingly, it is difficult to know to what extent comorbid SUDs are contributory per se, but it is well established that alcohol and drug dependence are associated with poor clinical outcomes in patients with bipolar disorder. Though exceptions have been reported,^[@ref40],[@ref41]^ comorbid SUDs are associated with poor treatment adherence,^[@ref42]^ longer, more frequent mood episodes,^[@ref43]^ more mixed manic-depressive episodes,^[@ref44]-[@ref46]^ and lower functional recovery, even during abstinence,^[@ref47]^ suggesting that SUDs may be a marker rather than a determinant of bipolar illness severity. As a result, bipolar patients with SUDs have higher utilization of emergency services,^[@ref48]^ and more hospitalizations^[@ref49],[@ref50]^ compared with bipolar patients without SUD. Comorbid SUDs also predict poor response to lithium, a standard mood-stabilizing treatment of bipolar disorder.^[@ref46],[@ref51],[@ref52]^ Of particular concern, SUDs are often accompanied by increased impulsivity and suicidality in those with bipolar disorder^[@ref53],[@ref54]^ in fact the risk of attempted suicide in bipolar alcoholics is almost twice that of nonalcoholic bipolar patients.^[@ref55]-[@ref58]^ Tragically, 14% to 16% of those with bipolar disorder and co-occurring SUDs complete suicide.^[@ref59]^

Despite the high prevalence of comorbidity of mood disorders and SUDs, prospective data regarding prognostic factors for either mood or substance use outcomes are sparse and somewhat inconsistent. Whereas most early prospective studies found that substance abuse was associated with increased syndromal mood recurrence and shorter time in remission in bipolar disorders,^[@ref60]-[@ref64]^ other investigators have noted that spacing of follow-up visits in these studies tended to be long and quite variable, and that actual amounts of substance intake received little or no attention.^[@ref41]^

Results of subsequent prospective research have been mixed. The 3-year course of 51 patients with bipolar disorder and comorbid SUDs enrolled in the New Hampshire Dual Diagnosis Study was characterized by substantial improvement in substance abuse outcomes (61% in full remission at 3 years) and functional status but only modest improvement in bipolar symptoms, with weak relationships among outcome domains.^[@ref65]^ In contrast, van Zaane and colleagues reported wide variability in alcohol use with no appreciable association with psychiatric symptoms or functional status among a cohort of bipolar alcoholics followed prospectively for 1 year.^[@ref41]^ More recently, Farren and colleagues found that drinking outcomes improved and depression severity generally lessened in alcohol-dependent patients with either MDD or bipolar disorder (as did mania severity in bipolar alcoholics) who were followed over 5 years.^[@ref66]^ This group found that there was no correlation between either depression severity (as measured by the Beck Depression Inventory \[BDI\]) or mania severity (as measured by the Young Mania Rating Scale \[YMRS\]) and abstinence or number of drinking days at 5 years, but that both BDI and YMRS scores were positively correlated with units of alcohol consumed per drinking day.^[@ref66]^ In this cohort, drinking outcomes at 5 years were best predicted by drinking outcomes at earlier time points and were not associated with age, gender, or mood diagnosis.

Unfortunately, these studies are unable to address a question that is likely to be relevant to clinicians treating patients who are early in recovery^[@ref67],[@ref68]^: specifically, what are the relationships between the trajectories of mood symptoms and substance use in the near term? If patients remain abstinent, will mood outcomes improve automatically? Conversely, if mood stability is achieved, are substance use outcomes necessarily improved? Stated another way, does substance abuse precede depression^[@ref69]^ or vice versa? To address this question, two analyses of data from an 8-week randomized placebo-controlled trial of acamprosate in alcohol-dependent subjects with bipolar disorder were conducted by Prisciandaro and colleagues.^[@ref70],[@ref71]^ In the first analysis, comorbid anxiety disorders were prospectively associated with increased depressive symptoms and alcohol use over the 8-week trial period, as were the use of either antipsychotic or anticonvulsant medications.^[@ref70]^ In the second analysis, this group applied a novel statistical method (hidden Markov modeling) to assess week-to-week prospective relationships among depressive symptoms, alcohol craving, and alcohol use.^[@ref71]^ Contrary to previous work suggesting that depression is likely to be precipitated by alcohol use,^[@ref69]^ the latter study found that depressive symptoms and alcohol craving predicted proximal alcohol use 1 week later, whereas the reciprocal relationship was not observed.^[@ref71]^ Though these results were limited to alcohol use and require independent replication in a larger sample, they underscore the importance of addressing mood symptoms in addition to emphasizing abstinence in patients with co-occurring mood disorders and SUDs.

In summary, the relationship between the respective course of illness of co-occurring mood disorders and SUDs appears to be complex and incompletely understood at this time. As such, it may be wise to question assumptions about how mood and substance use disorders influence each other in given individuals or clinical populations as a whole. Considerably more research regarding course of illness is warranted given the obvious implications for treatment.

Treatment of co-occurring mood and substance use disorders
==========================================================

Traditionally the approach to treating SUDs in the Unites States has been psychosocial counseling, usually in a combination of group and individual settings. Though progress has been made in the development of integrated group therapy^[@ref72]^ and in application of established behavioral approaches such as contingency management^[@ref73]^ in patients with co-occurring SUDs and mood disorders, the present review will restrict the discussion to the current evidence base for pharmacotherapy in these patients. A number of critical questions encountered regularly in clinical practice remain unanswered regarding pharmacotherapy for comorbid mood and substance use disorders. For example, is it essential that the mood disorder be independent (primary) to benefit from mood-stabilizing medications or can those that also have substance-induced (secondary) mood symptoms benefit from these medication(s)? Should treatment of affective symptoms and substance abuse proceed simultaneously or in staged/sequenced fashion? If sequenced, in what order should treatment proceed? Can depression and/or mania be treated successfully in patients who continue to drink or use drugs heavily? Conversely, can patients with severe substance use disorders establish and maintain sobriety without adequate treatment of mood instability? Can any individual medications effectively treat both conditions, or are combinations of medicines necessary? Unfortunately, empirical data that may help address these important questions are sparse, in part because individuals with SUDs are traditionally excluded from medication trials for MDD and bipolar disorder, and likewise most clinical trials of agents for treating SUDs exclude other Axis I psychiatric conditions.^[@ref5]-[@ref7]^

In the case of patients with MDD and comorbid SUDs, the majority of previous research has focused on the use of antidepressants.^[@ref5]^ In the era predating the development of selective serotonin reuptake inhibitors (SSRIs), safety concerns regarding the potential for fatal overdose on tricyclic antidepressants or monoamine oxidase inhibitors impeded both research and clinical use of these drugs in depressed patients with comorbid SUDs. A 2004 meta-analysis by Nunes and Levin found that of clinical research focusing on comorbid SUD and mood disorders conducted at the time, only one third (14 of 44) of studies met criteria as adequately placebo-controlled, double-blind, randomized prospective clinical trials.^[@ref74]^ This meta-analysis found evidence for a modest beneficial effect of antidepressants on mood symptoms in depressed subjects with SUDs but noted high heterogeneity of effects across studies, with virtually no effects evident on substance use outcomes except in trials with depression effect sizes \>0.5. As Nunes and Levin noted, a number of moderators of depression outcomes (eg, placebo response, sample characteristics, time of depression diagnosis, etc) were found, thereby preventing extrapolation between antidepressant efficacy and effects on substance use outcomes in these trials, either within or between studies included in the meta-analysis.^[@ref74]^ Pettinati reported similar findings in a review of antidepressant trials in depressed alcoholics, with 75% of the trials finding benefit for reduction of depressive symptoms but only a minority reporting beneficial effects on drinking outcomes.^[@ref75]^ Interestingly, a large multisite trial of sertraline (50 to 150 mg) that enrolled 345 alcohol-dependent subjects with MDD found no superiority of sertraline over placebo for either depression or drinking outcomes.^[@ref76]^ Importantly, this trial randomized based on secondary versus independent depression distinction and generally found no differences based on this classification.

More recently, Pettinati and colleagues reported a significant effect of the combination of sertraline with the opioid antagonist naltrexone, one of 3 FDA-approved medications for the treatment of alcohol dependence, in reducing drinking in depressed alcohol-dependent subjects.^[@ref77]^ In this trial, subjects were randomized to sertraline, naltrexone, the combination of sertraline plus naltrexone, or double placebo for 14 weeks while receiving weekly cognitive behavioral therapy. The group receiving the combination of sertraline and naltrexone had a significantly higher rate of abstinence (53.7%) that was in fact double that of the comparison groups (21.3% to 27.5%).^[@ref77]^ In addition, subjects in the combination group exhibited a significantly longer delay to relapse to heavy drinking than those in any of the comparison groups. Though differences in the improvement of depression scores among groups fell just short of statistical significance, this outcome also tended to favor sertraline plus naltrexone combination treatment. The combination therapy was well tolerated relative to the other treatment groups. The study by Pettinati et al^[@ref77]^ is a landmark in dual-diagnosis treatment research that may have immediate impact on clinical practice, suggesting that treating both MDD and alcohol use disorder simultaneously with medications indicated for each condition should be a treatment standard---again emphasizing the need for good assessment and diagnosis. Also, while Pettinati et al did not investigate the psychotherapeutic/counseling component, it is likely that more than routine medication visits might be needed to successfully treat these comorbid patients. In another comorbid alcohol and MDD study, Moak et al^[@ref78]^ found that sertraline in combination with CBT (similar to that used in the Pettinati study) reduced drinks per drinking day compared with placebo and was particularly useful in reducing depression in women.

In the case of patients with bipolar disorder and comorbid SUDs, even less is known about optimal treatment because few randomized controlled medication trials have been conducted. At present, only nine clinical trials that assessed substance use as the primary outcome measure in this population have been published. Three of these trials evaluated subjects with bipolar disorder and stimulant dependence: one positive trial of lamotrigine for treatment of bipolar disorder and cocaine dependence^[@ref79]^ and one trial each of the nutritional supplement citicoline for treatment of bipolar disorder and cocaine dependence^[@ref80]^ and methamphetamine dependence,^[@ref81]^ respectively. The six other randomized controlled trials have studied subjects with bipolar disorder and co-occurring alcohol dependence, the SUD most commonly diagnosed in patients with bipolar disorder.^[@ref1],[@ref11]^

Of these six trials, only one has demonstrated efficacy in reducing drinking. Salloum and colleagues found that valproate significantly reduced the proportion of heavy drinking days and drinks per drinking day in alcohol-dependent subjects with bipolar I disorder when added to lithium and counseling.^[@ref82]^ Three trials of quetiapine,^[@ref83]-[@ref85]^ one trial of naltrexone,^[@ref86]^ and one trial of acamprosate^[@ref87]^ did not support the efficacy of these medications in bipolar alcoholics. Whether this is due to sample size effects, compliance issues, variability of concomitant mood stabilization treatment, or the nature of the comorbid illness (including genetic and other comorbid psychiatric symptoms) is unclear.

Finally, it is worth noting that the paucity of data from randomized clinical trials is not the only obstacle to advancing pharmacotherapy of comorbid mood disorders and SUDs. The potential use of addiction maintenance therapies such as buprenorphine for treatment-resistant depression has been of interest for over 20 years,^[@ref88]^ but has received little empirical study due in large part to concerns about abuse liability and physical dependence. Indeed, prevailing opinion of many treatment providers, patients themselves, and society as a whole continues to impede the use of *any* drug treatments for addiction in general. Consequently, adoption of medication-assisted treatment of SUDs in individuals with or without mood disorders remains disappointingly low in the United States.^[@ref89]^ Available data suggest that this is especially the case for patients with comorbid mood and substance use disorders. For example, of the large number of bipolar patients with SUDs who were enrolled in the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD) study, only 0.4% were prescribed approved drug therapies for alcohol or opioid dependence at the time of enrollment.^[@ref90]^ Similarly, patients with bipolar disorder tend to have high rates of cigarette smoking and low rates of quit attempts,^[@ref91]^ yet few psychiatrists discuss smoking cessation with their patients and a notably smaller proportion combine counseling with approved treatments for nicotine dependence.^[@ref92],[@ref93]^

Conclusions
===========

Co-occurring mood disorders and SUDs are common, and tend to have an adverse impact on both mood and substance use outcomes. Diagnostic challenges remain common, though longitudinal clinical studies and large-scale epidemiologic studies conducted over the past two decades have begun to elucidate the prevalence and course of independent vs substance-induced mood disorders in patients with SUDs and have begun to pose questions about the appropriateness of withholding treatment in these patients. Much more research on prognosis and treatment of comorbid mood and substance use disorders is urgently needed.
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